Background: In this paper, we verified the changes in species composition of the ciliate community inhabiting phytotelmata of tank bromeliads in response to seasonality (rainfall). Plants were located at several heights of a great rocky wall on the left bank of the Parana River, southern Brazil. We also assessed if the heights of the plants in relation to the river influence the ciliate species composition. Thus, samplings were performed in the dry and rainy seasons, in three layers of the rock walls (lower, middle, and upper), with a total of 72 samples in both periods. Results: A relative high number of species and a predominance of hymenostomatids were observed in the sampled plants. Among the recorded species, about 35% occurred exclusively in the dry season. The detrended correspondence analysis demonstrated that the ciliate community changed substantially due to rainfall. However, there was no distinctness in species composition among the strata. In contrast to expectations, the number of species recorded in the dry season was greater than that recorded in the rainy season, refuting the hypothesis that the precipitation volume favors an increase in the number of species. Conclusions: The rainfall is, undoubtedly, the main factor structuring the community and determining the ciliate species composition in the phytotelmata of the bromeliads. We found that the closeness of the plants with the river is also an important factor for the structuration of the community, due to the dispersion of organisms from the river to the tanks. The occurrence and predominance of planktonic species in the plants at the lower stratum and soil species at the higher stratum indicates a great influence of the neighboring environments on the ciliate community inhabiting the phytotelmata.
Background
Floodplains are environments that are strongly influenced by the annual rainfall. This fluctuation determines changes in the hydrological levels, which constitutes, in general, the main factor structuring the aquatic communities. Also, it plays an important role in the composition of communities in the transition zones between water and land, such as the riparian vegetation .
Several plant structures like leaves, stems, and flowers have the ability to capture and store rainwater, creating natural aquatic microcosms so-called phytotelmata (Fish 1983; Kitching 2000) . These environments provide an excellent option for the study and understanding of ecological processes in tropical and temperate communities (Kitching 2000 (Kitching , 2001 , in addition to serve as natural ecological models that may help understand the dynamics of aquatic communities (Srivastava et al. 2004) .
In bromeliads, phytotelmata are formed by the congruence of leaf axils creating a tank, characteristic of these plants. In addition to rainwater, the bromeliad tanks also capture leaves that are decomposed and consumed by organisms. According to Frank (1983) and Kitching (2000 Kitching ( , 2001 , the richness, abundance, and species composition of communities present in phytotelmata are especially controlled by nutrient availability. Thereby, a phytotelma provides nutrient resources and spatial refuge for a range of species, whose interactions form a complex food web (Ngai and Srivastava 2006) .
According to Kitching (2001) , the presence of an organism within a particular unit of phytotelma habitat at any point in time implies two things: first, that the organism or its antecedents were able to find the habitat unit and, second, after having entered the unit, the species has been able to survive until the time in question. This author affirms that the entry of an organism in such a peculiar habitat disturbs the community as a whole, enhancing the intra-and interspecific competition and affecting the community food web. In this way, the rainfall is an important structuring factor of the communities inhabiting the phytotelmata since it promotes a decrease in competition and provides greater space and food for the species dwelling these habitats.
Physical barriers of natural microcosms represent a natural restraint to the biota, which ease the addition or removal of species in experimental studies (Srivastava et al. 2004 ). However, these authors emphasize that phytotelmata are not completely closed systems and that the community can be constantly changed by processes like emergence of insect larvae or colonization by microorganisms.
Bromeliads are often found growing nearby freshwater environments, like ponds, swamps, and rivers. This proximity would allow, theoretically, an exchange of species between the phytotelmata and the bodies of water. However, the species composition found in the tanks of the bromeliads seems to be rather endemic, being quite different from the aquatic fauna observed in neighboring environments (Lopez et al. 2009 ). Lopez et al. (2009) stated that the distinctness in the species composition between the phytotelmata of the bromeliads and the nearby aquatic environments could be explained by the high level of specialization developed by the phytotelmic fauna throughout time. These authors affirm that the tanks of the bromeliads might suffer a 'small island effect' , being unable to sustain viable populations of organisms found in larger ponds. The singular characteristics of physical and chemical factors are also considered an abiotic barrier for the establishment and development of organisms in bromeliad phytotelmata (Lopez et al. 2009 ).
The unique physical and chemical features of the bromeliad phytotelmata were indicated by studies that verified the release of chemical substances on the stored water in the tanks by the bromeliads' leaves (Benzing 1990 ). These specific substances may act as limiting factor for the establishment and development of populations that perhaps reach the phytotelma. In this way, the characteristics of the bromeliad tank water may both restrict as well as provide countless niches for several protozoa and small metazoans (Picado 1913; Maguire 1971; Azoury and Martinelli 2000; Schönborn 2003) .
Since the beginning of the 20th century, researchers have been investigating the communities of the tank bromeliads and recorded several animal species such as rotifers, oligochaete, arthropods, and chordates (Picado 1912; Thienemann 1934; Inger 1966; Torales et al. 1972; Frank et al. 1976; Little and Hebert 1996; Reid and Janetsky 1996; Sodré et al. 2010; Suárez-Morales et al. 2010) , as well as microbial eukaryotes such as ciliates (Picado 1912; Laessle 1961; Maguire 1971; Maguire and Belk 1967; Vandermeer et al. 1972; Foissner et al. 2003; Dunthorn et al. 2012) .
Although recently, a substantial number of papers emphasizing the ecology and taxonomy of ciliates have been published (Foissner et al. 2003; Foissner 2010; Foissner and Stoeck 2011; Dunthorn et al. 2012; Sabagh et al. 2012; Foissner 2013; Weisse et al. 2013a, b) , little is known about some ecological aspects of the community.
Most of the recent studies on bromeliad phytotelmata are taxonomical and have described several, possibly endemic new species. For instance, Dunthorn et al. (2012) performed a combined morphological and molecular study in which they mentioned a discovery of 45 undescribed species that might have a distribution restricted to phytotelmata. These new findings bring to light discussions about the theory of ubiquity of the microorganisms, and may refuse the idea that in the microbial world, 'everything is everywhere' (Finlay et al. 1996 (Finlay et al. , 2004 . In this way, it is important to direct attention on the species composition of the microbial eukaryotes communities inhabiting phytotelmata.
The aim of this study was to describe the species composition of the ciliate community associated to the tanks of the bromeliad Aechmea distichantha Lem in the riparian vegetation of the Paraná River, southern Brazil. It was also intended to assay the influence of the rainfall and the height of the plants -divided in lower, middle, and upper strata -in relation to the river, on the ciliate species composition. More specifically, three hypotheses were formulated: (i) the ciliate species composition is significantly distinct between the rainy and the dry seasons, (ii) the number of species in the rainy season will be significantly higher than that recorded in the dry season, and (iii) plants at different heights in relation to the river have specific ciliate species composition.
Methods

Study area
The Upper Paraná River floodplain is inserted within the Atlantic Forest Bioma and Semideciduous Seasonal Forest (Campos and Souza 1997) . The forest formations are reduced to fragments close to the banks of Paraná River, on the islands, and dispersed in strands of riparian vegetation around aquatic environments of this floodplain (Campos and Souza 1997) .
The study was conducted on the banks of Paraná River (Southern Brazil) with samplings on the left, steep bank in the region between Nupélia's Field Station and the district of Porto São José, municipality of São Pedro do Paraná (Figure 1) . The left bank of Paraná River is characterized by hills with a convex top that provide a great elevation on this side of the river (above 500 m), with several rocky walls formed by sedimentary rocks of the Cretaceous period and scarce flooding areas (Souza Filho and Stevaux 2004) . These walls provide habitat suitable for colonization by several epiphytic plant species, such as the bromeliads used in this study.
Plants of A. distichantha can be terrestrial or epiphytic (facultative epiphyte) in deciduous or semi-deciduous forest, with wide distribution in South America, being found in forests of Southern Brazil, Bolivia, Paraguay, Uruguay, and Northern Argentina (Smith and Downs 1979) . This tank bromeliad has pungent leaves about 30-to 100-cm long and reproduces both sexually and asexually.
Sampling methodology
Individuals of A. distichantha were collected from the rocky walls on the left bank of the Paraná River. To evaluate the influence of proximity to the river on the ciliate species composition, we collected plants at three different strata of the rocky wall: upper, middle, and lower. The strata heights were defined in the first sampling, considering the location of the plants. The plants at the lower stratum were up to 3 m from the river level, those at the middle stratum, approximately from 3 to 7 m; and those at the upper stratum more than 7 m above the river level (Figure 2 ). Regardless the variation in the river level, the range of each stratum was kept in all sampling efforts. Occasionally, some sampled plants were on the treetops.
A total of six samplings were performed in 2010, three in the dry period (February, March, and April) and other three in the rainy period (October, November, and December). At each sampling, four individuals of A. distichantha were taken from each stratum, totaling 72 samples.
The plants were removed manually from the wall, placed in plastic bags, and taken to Nupélia's Field Station (Porto Rico, Paraná State). In the laboratory, the water present in each plant was placed in a tray and the tank was briefly washed with distilled water to remove organisms that could be attached to the tank.
Rainfall data were provided by Nupélia's climatologic station, located near the Field Station. Only the accumulated rainfall data of the week immediately prior to the samplings was used.
Laboratory analysis
After removing the water from the plants, we measured the volume of the sample using a graduated cylinder, as well as the perimeter and height of each tank. Samples were analyzed in vivo, using an optical microscope, within a maximum period of 6 h after sampling. Species identification was based on specialized literature (Dragesco and Dragesco-Kernéis 1986; Foissner et al. 1991 Foissner et al. , 1992 Foissner et al. , 1994 Foissner et al. , 1995 Foissner et al. , 1999 Foissner et al. , 2002 Patterson 1992; Foissner and Berger 1996) , and taxonomic papers (Foissner 2003a (Foissner , b, 2010 Foissner and Stoeck 2011) .
For the unidentified species during the collection period, we set up culture of organisms in Petri dishes, from aliquots of live samples incremented with crushed rice grains previously sterilized.
Data treatment
The frequency of occurrence of a particular species was calculated as the percentage of samples in which the species occurs. In this way, all the recorded species were classified within four distinct groups, according to Foissner et al. (1994) : euconstant species (occur in 76% to 100% of the samples), constant species (occur in 51% to 75% of the samples), accessory species (occur in 26% to 50% of the samples), and accidental species (occur in less than 26% of the samples).
To summarize the differences in species composition between the two hydrological periods among the different strata, we performed a detrended correspondence analysis (DCA, Hill and Gauch 2004) , based in the presence/ absence data. The eigenvalues and the scores of the DCA axes were calculated using the software PcOrd 4.01 (McCune and Mefford 1999) . Species that were found in only one sample were excluded from the procedure, due to the high influence of rare species in this analysis.
A multi-response permutation procedure (MRPP, according to Zimmerman et al. 1985) was applied to test the differences in ciliate species compositions between dry and rainy periods. This analysis was based on the presence/ absence data of species in samples of both periods. MRPP is a non-parametric procedure for testing the hypothesis of no difference between two or more groups of entities. The groups must be set a priori. A discriminant analysis is a parametric procedure that can be used on the same general kind of questions. However, MRPP has the advantage of not requiring assumptions (such as multivariate normality and homogeneity of variances) that are seldom met with ecological community data (McCune and Mefford 1999) .
To estimate the ciliate species richness associated with the phytotelmata of A. distichantha and to analyze the expected total number of species that was recorded in our survey, we used different non-parametric extrapolating indexes based on incidence data. We used Ice, Chao2, Jacknife 1 and 2, and Bootstrap estimators, and the calculation was performed using the program EstimateS (Cowell 1997) .
Results
Rainfall data
A total of 40 mm of rainfall was recorded in the weeks prior to the two collections, with 13.2 and 26.8 mm recorded before the first and second samplings, respectively. In February, a value of 9.4 mm was recorded, and in March, 0.8 mm. April had no rainfall in the week prior to the collection. In November, a total of 3.4 mm of rainfall was recorded in the week prior to the sampling.
Species composition
Considering both hydrological periods, we recorded a total of 92 ciliate species, belonging to 14 different orders, associated with tanks of the bromeliad A. distichantha. The results of the non-parametric extrapolating indices demonstrate that the number of observed species represents from 71% to 89% of the number of species estimated by the used indices. Bootstrap (102 species) and ICE and Chao 2 (114 species each) were the indices that better represented the number of observed species (Figure 3) .
The distribution of species among the different orders is represented in Figure 4 . The order Hymenostomatida was the most representative with 18 species, followed by Hypotrichida with 12 species. Haptorida and Heterotrichida also contributed substantially for the total number of species with respectively 10 and 8 species.
All the recorded species and their frequencies of occurrence are shown in Table 1 . The majority of observed species occurred in the dry period. In this way, 40 ciliate species occurred in both periods, whereas 34 occurred exclusively in the dry period and 18 occurred exclusively in the rainy period. Regarding the spatial distinctness of the number of species (among the strata), a greater number of ciliate species was observed in the lower stratum -76 species in both periods -among which 17 occurred exclusively in this stratum. In the middle stratum, we recorded a total of 62 species, from which 9 were found only on this stratum. The lowest number of species was found in the higher stratum (59), with only 4 being exclusive of this height. There were no significant differences in the number of species among the strata in the rainy period. In the dry period, however, the lower stratum presented a greater number of species when compared to the other two.
In relation to species frequency of occurrence, 73 were classified as accidental, 14 as accessory, 3 as constant, and 2 as euconstant. There was no single species found in all samples. However, considering both rainy and dry periods, the colpodids (order Colpodida) Colpoda steinii Maupas, 1883 and Cyrtolophosis mucicola Stokes, 1885 were the most frequent, occurring in respectively, 87% and 76% of the samples. Other colpodid species also had high frequencies, such as the supposedly endemic Bromeliothrix metopoides Foissner 2010, which occurred in 75% of the samples and the soil species Colpoda inflata Kahl, 1931 (62% of the samples), and Colpoda cucculus Gmelin, 1790, which occurred in 58% of the samples. Two recently described ciliate species, Bromeliophrya brasiliensis Foissner 2003a, b and Lambornella trichoglossa Foissner 2003a, b, both hymenostomatids and with distribution supposedly restricted to the tanks of bromeliads also had relatively high frequencies with occurrence in 68% and 51% of the samples, respectively. Further, the planktonic species Halteria grandinella Dujardin, 1841 occurred in 61% of the samples.
Considering the hydrological periods separately, in the dry period, the most frequent species were the colpodids C. steinii (86% of the samples), B. metopoides (75% of the samples), and C. mucicola (72% of the samples). In the rainy period, the species that most occurred in the samples were B. brasiliensis (89% of the samples) and C. steinii (89% of the samples). Colpoda cucullus and C. mucicola also presented high frequencies for this period with 81% of occurrence for each species.
The first and second axes of a detrended correspondence analysis (DCA) with eigenvalues of 0.30 and 0.21, respectively, summarized in part the spatial and temporal variation of the species composition of the ciliate community ( Figure 5A ). In general, the first two axes of the DCA, based in the species presence/absence data showed a clear difference between the samples collected in the dry period, positively related with the DCA axis 1, and the samples collected in the rainy period, negatively related with the DCA axis 1.
In this way, the species that were positively correlated with the DCA axis 1, i.e., Caenomorpha medulusa, Campanella umbellaria, Paramecium multimicronucleatum, Euplotes sp., and Loxodes sp. characterize the dry period, while those negatively correlated with axis 1 -Aspidisca cicada, Dileptus sp., Epenardia sp., Frontonia leucas, Figure 5B) . Spatially, the DCA show that only the samples of the lower stratum in the dry period have a visual separation from the others. The distance between the sampled bromeliad and the river seems to influence the ciliate species composition in the phytotelmata of the plants only in the lower locations of the rocky wall, suggesting that the ciliate community of the plants in the lower stratum is strongly influenced by its proximity to the river.
A multi-response permutation procedure (MRPP) was performed for testing only the temporal differences in the ciliate species composition since the DCA results evidenced poorly representative spatial differences. Thus, the samples for the MRPP analysis were divided in two groups: (i) samples from the rainy period and (ii) samples from the dry period. According to the results, the ciliate species composition differed significantly between hydrological periods (A = 0.003; T = −17.53; p = 0.00001).
Discussion
We recorded in the present study a total of 92 ciliate taxa inhabiting the tanks of the bromeliad A. distichantha. The small difference between the number of observed species (92 species) in relation to those estimated by the nonparametric extrapolating indices (between 102 and 128 species) evidenced that the sampling effort applied to this study was enough to make an efficient estimative number of ciliate species dwelling in the phytotelmata of this bromeliad in the study area.
The scarcity of ecological studies addressing the ciliated protozoa in these microenvironments does not allow us to make enlightening comparisons. Most of the research developed on phytotelmata emphasizes macro-organisms like insect larvae, arachnids, oligochaetes, and amphibians (Thienemann 1934; Inger 1966; Torales et al. 1972; Frank et al. 1976; Little and Hebert 1996; Reid and Janetsky 1996; Sodré et al. 2010; Suárez-Morales et al. 2010 ) with little attention to the microorganisms composing this microhabitat. Recent studies on ciliates inhabiting bromeliads' phytotelmata are focused on taxonomic aspects, describing a great number of new genera and species (Foissner 2003a , b, Foissner and Wolf 2009 , Foissner 2010 , Foissner and Stoeck 2011 , Dunthorn et al. 2012 , Foissner 2013 ), but neglecting the ecological relationships of these organism with their environment. Until now, only few studies had an ecological approach (Foissner et al. 2003; Bell 2009, Weisse et al. 2013a, b) . Foissner et al. (2003) combined in a study morphological and molecular data and ecological aspects of ciliated protozoa inhabiting tanks of bromeliads from South and Central America. In this study, the authors analyzed samples from 15 bromeliad species from Brazil, Ecuador, and Dominican Republic. A total of 48 ciliate taxa were recorded, of which approximately 15 would be new genera or species. Among all these recorded species, only 19 were found in bromeliads from Brazil. Despite the differences in sampling efforts between the two studies, our survey presents a high number of species when compared to those performed by Foissner et al. (2003) .
This great discrepancy between the numbers of species of the two studies can be explained by the difference in the methodologies of the two investigations. The samples analyzed by Foissner et al. (2003) were collected in forest environments without any mention of bodies of water in the vicinity, while in the present study, the samples were collected in the left bank of a great river, which is a potential source of organisms for the phytotelmata. In this way, the number of planktonic species -probably originated from the river -in our samples were greater than that recorded by Foissner et al. (2003) . This suggests that the proximity between the plants and the river is a keystone for the ciliate colonization in the phytotelmata present in the lower strata of the rocky wall.
Furthermore, the processing of the samples made by Foissner et al. (2003) might have influenced the lower number of species found by them. Most of the ecological data presented by the authors were based in analyses of species grown in culture mediums, and it is possible that this kind of analysis underestimate the real number of species in the samples. The authors transported and stored the samples for several days or even weeks, which could have contributed for the disappearance of several species. Samples in the present study were analysed in vivo within a maximum period of 6 h after sampling in order to avoid species losses and make a good estimation of the number of species.
The environment of the phytotelmata provides several niches for the ciliate species. Foissner et al. (2003) highlighted two main types of habitat for ciliates in a bromeliad's tank: (i) the water and the mud accumulated in the phytotelma, which provide niches for either planktonic and soil species and (ii) the body surface of small metazoans such as oligochaetes, chironomids, and ostracoda, in which some sessile peritrichs, or other ciliates are often found. We could observe in our survey a high occurrence and frequency of ciliate species commonly found in soils and some planktonic species, which corroborate the affirmation made by Foissner et al. (2003) . However, only occasionally epibiont peritrichs were found in small metazoans. Often in plants with low water volume, there were large amounts of organic matter favoring the occurrence of soil species, like the Colpodids. On the other hand, when the water volume was larger, planktonic species were frequently found, such as the oligotrichid H. grandinella.
The high frequencies of occurrence of the colpodids C. steinii, C. inflata, C. cucculus, C. mucicola, and Platyophrya vorax, frequently abundant in soils of tropical environments as well (Lehle 1992; Aescht and Foissner 1993; Bamforth 1995 Bamforth , 2001 Bamforth , 2007 Foissner 1997a, b) suggest that the organic matter found in the tank bromeliads have a resemblance with that found in the neighboring soils. The colpodids find in the tanks a favorable environment for the establishment and development of their populations, since the organic matter accumulated in the phytotelmatamostly leaves and limbs from the canopy -is probably similar to the one that provides nutrients for the organisms in the soils.
Phytotelmata have been playing important roles in studies that aimed to understand the functioning of the food webs (Kitching 2000 (Kitching , 2001 Srivastava et al. 2004; Srivastava and Bell 2009; Brouard et al. 2012; Sabagh et al. 2012 ). These studies have described several types of food webs, with saprophagous, detritivorous, algivorous, fungivorous, and predatory organisms. It is believed that the presence of detritivorous organisms in the phytotelmata, specifically, provides an increase in the number of ciliate species. Srivastava and Bell (2009) state that some detritivorous insect larvae scrape and grind the greater debris particles making them thinner, which facilitate the decomposition process in the phytotelmata. In this way, the abundance of bacteria, and consequently the abundance of flagellates, will increase providing more food resources for the ciliates .
High decomposition rates observed in the phytotelmata due to the presence of detritivorous species (Srivastava and Bell 2009 ) probably contribute to a decrease in the oxygen concentrations. These conditions favor the establishment and development of species characteristics of environments with low oxygen concentrations. Table 1 shows that the ciliate biota includes several obligate anaerobes such as representatives of the genera Caenomorpha, Saprodinium, Metopus, and Plagiopyla. According to Foissner and Berger (1996) , these organisms are intolerant to even traces of oxygen. We thus believe that their presence demonstrate that anoxic conditions apparently develop in the phytotelmata of bromeliads and may open up for a new aspect of the microbial ecology of this particular environment.
Contrary to the expected, we recorded a significantly higher number of species in the dry period (74 species) when compared to the rainy season (58 species). Higher amounts of water during the rainy season would provide more spatial resources for the ciliate species decreasing the competition and the rate of extinction. Foissner et al. (2003) affirm that in the dry season, the low volume of water in the phytotelmata increases both intra-and interspecific competitions for space and resources. In these unfavorable conditions, several species encyst and few remain active; those that do not encyst and do not support the competition become extinct. Thus, the active diversity in dry periods would be substantially lower than in the rainy periods, in which there are hatching of cysts due to the favorable conditions. However, our results do not support this idea, and so we refuse the hypothesis (ii).
We were able to identify an interesting dynamics of some ciliate species during the data analyses. It is possible to see that some members of the ciliate community could reach the phytotelm but are not able to establish a persistent population. This is exemplified by the species that rarely occurred in our samples (Table 1) . On the other hand, other species -the supposed endemic onesare probably present in the phytotelmata for the entire year, but only active during certain periods. In particular, it seems that many species may be excysting in response to greater concentration of organic matter and bacteria during dry periods -which would be usual for ciliates inhabiting ephemeral habitats. Hence, rather than describing the absolute community composition, our results showed the periodicity of some member of the ciliate community that persist year-round. The Paraná River has its level frequently altered due to a reservoir of a hydroelectric power plant located upstream. Even in low water periods, the plants located at the lower stratum of the rocky wall are close to the river and it is possible that this proximity, be an important factor structuring the aquatic communities present in the phytotelmata. In this way, the frequencies of planktonic ciliate species in the bromeliads at the lower stratum, which have a greater influence of the river during the whole year, were high. Buosi et al. (2014) recorded, for the first time, the occurrence of Paramecium in the phytotelmata of bromeliads. They suggest that the species Paramecium multimicronucleatum -only observed in the plants located at the lower stratum -is dispersed from the littoral region of the Paraná River to the tanks of the bromeliads. This study emphasizes the importance of the river in structuring the ciliate communities of the plants closer to it.
By contrast, in the bromeliads at the upper stratum, high frequencies of species that are commonly found in soils were observed. These frequencies were higher in comparison to the plants at lower strata. This suggests that the surrounding soil is more important than the river in structuring the ciliate communities in the bromeliads at this location.
Thus, we can suggest that, in addition to rainfall, the proximity to the river plays an important role in determining the ciliate community composition in the bromeliads sampled in this study, probably facilitating the dispersion of organisms from the river to the plants. The results of the DCA show that the samples from the lower stratum, when the level of the river was high (first three samplings), are distinct from the others. On the other hand, when the level of the river was low (last three samplings), the ciliate species composition in the bromeliads at the lower stratum did not differ significantly from the others.
The results show that the rainfall strongly influenced the ciliate species composition associated to the phytotelmata of the bromeliad Aechmea distichantha, and constitutes an important factor in structuring the community, which corroborates our hypothesis (i). However, the results of the DCA did not evidence any influence of the height of the plants in relation to the river on the ciliate species composition, except for the plants at the lower stratum in the dry period. In this way, we refute the hypothesis (iii). These findings bring to light the need of new studies on the ciliate community inhabiting bromeliads phytotelmata, for a better understanding of the factors structuring the community.
Conclusions
This is one of the first studies approaching the ciliate community inhabiting the phytotelmata of the bromeliads in the riparian vegetation of the Paraná River. Thus, it is valid to emphasize that it is necessary to perform both experimental and in situ researches on the study area, so that the factors involved in the structuration of the ciliate community be completely elucidated. In the present study, we can conclude that, undoubtedly, the rainfall is the main factor in structuring the ciliate community inhabiting the bromeliads' phytotelmata. A clear distinctness was observed between the species composition in both hydrological periods. A high number of species was also recorded when compared to other studies on the ciliate community inhabiting phytotelmata. However, contrary to expected, the species number in the dry period was higher than in the rainy period. We suggest that this might be related to a dilution effect of the water held in the tanks provided by the greater amount of rainfall. Further, the increase in the concentration of organic matter and bacteria during dry periods may favor the excysting of some species, contributing to the higher number of species in the dry period. Finally, despite the occurrence of characteristic species in the different strata -planktonic species in the lower stratum and soil species in the medium and higher stratathe DCA analysis shows no significant differences in the species composition among them. Nonetheless, the results suggest a great influence of the neighboring environments in the structuration of the ciliate community in the tank bromeliads, in view of the occurrence of similar species among the different environments.
